A b s t r a c t Due to fewer bumblebees in rural areas these days, it is necessary to look for alternative habitats for the active protection of these very important pollinators. The research was carried out in The Botanical Garden of Medicinal Plants, in Wrocław, Poland. In the garden, approximately 2000 plant species were cultivated, of which 185 were visited by bumblebees. Amongst them, 57 plant species were deemed very attractive and were determined to be indicators for 7 bumblebee species. Indicator species for bumblebees ranged between 6 for Bombus pratorum to up to 20 for B. pascuorum. Monarda didyma was an indicator plant to 6 recorded bumblebee species. Other indicator plant species for at least 4 bumblebees species were: Origanum vulgare, Lavandula angustifolia, Rhododendron catawbiense, Phacelia tanacetifolia, and Agastache rugosa. Three bumblebee species were found to forage the most on 11 of the flowering plant species. The biggest group of plants were those which were mostly visited by 1-2 bumblebee species. Amongst all recorded indicator plants, 32% were native species.
INTRODUCTION
For millions of years, the coevolution of flowers and bees has evolved through interaction. Individual bee species have adapted to certain types of flowers. This is particularly seen when looking at the length of their tongue. At the same time, visual features of flowers have been diversified in order to attract a particular bee species. As a result, the significance of pollinators has been optimised (Jabłoński & Ruszkowski, 2000) . Some of the plants, like Antirrhinum majus L. or Aconitum spp. have adapted to pollination by bumblebees and even exclusively by a certain species (Goulson, 2010a; Pawlikowski et al., 2016) . The adaptation generates a close relationship between many plant species and the presence and activity of bumblebees (Corbet et al., 1991) . Bumblebees (Bombus Latr.) belong to the subgroup Anthophila (Hymenoptera: Apoidea). As social insects, they are almost entirely dependent upon plants for food. Throughout the life of the colony, the bumblebees must forage for both nectar and pollen. The presence of flowering plants is, therefore, a necessity for bumblebee colony growth. However, a decline in bumblebee abundance and species richness has been observed for over 30 years (Goulson et al., 2005; Peters, 1972; Potts et al., 2010; Pawlikowski & Pawlikowski, 2012; Rasmont et al., 2015) . This decline indicates a disturbance in the wildlife corridor. One of the main reasons for this phenomenon are the progressive management changes in rural areas. Those changes have led to the decrease of vegetation; especially a decrease in hay meadows (Goulson, 2010a) . There is a possibility of increasing abundance in rural habitats by introducing mixtures of certain plants species, for instance from the Fabaceae family. But because of dangerous levels of pesticide use in agricultural areas, as well as habitat loss, it is essential to find alternative habitats to actively protect the bumblebees.
Preferred food plants for bumblebees
Bumblebees appear in different vegetation areas which provide them with adequate food. As such, it is not surprising to find them also in towns and cities. There are places like botanical gardens or urban parks where plenty of flowering plants grow and provide development opportunities for bumblebees like nowhere else. People visiting such places marvel at the beauty of the flowers. Nonetheless, bees perceive flowers differently than humans. If we look at a flower from a bee's perspective, the most beautiful ones are those rich in pollen and nectar. Unfortunately, the native pollinators often find some of the grown and cultivated exotic ornamental plants to be unattractive (Corbet et al., 2001 ). Many of those flower species are sterile hybrids, which have lost the ability to produce pollen and nectar (Goulson, 2010b) . The concept of indicator plants for bumblebees was created by Ruszkowski (1998a Ruszkowski ( , 1998b . He defines indicators as plants in a particular habitat that are mostly visited by a specific bumblebee species. When considering urban gardens as experiment fields, plants growing there can be examined in terms of their attractiveness to bumblebees. This knowledge could be useful when designing urban green areas and backyard gardens. In addition to their decorative function, such areas can be beneficial food resources for pollinators. The aim of this study was to determine which flower plants are the most attractive for bumblebees as food. The second aim was to define these plants as indicator plants for these insects.
MATERIAL AND METHODS
The study was conducted in 2011 and 2012 throughout the growing season in the Botanical Garden of Medicinal Plants, at the University of Medicine in Wrocław, Poland. The Botanical Garden is located within the city of Wrocław. The Garden is separated by the Old and New Odra Rivers and the shipping channels. It is surrounded by residential buildings; sharing a border with a few flat blocks on the Odra River side. Not far away, to the south-east, is Szczytnicki Park. The Botanical Garden of Medicinal Plants began back in 1946. The Garden covers 3.07 ha and is divided into two parts; the park and the garden. Currently, it contains about 2000 species of plants. The details of the Garden's location may be found on Fig. 1 . Observations were carried out at least three times a week, between 10:00 am and 5:00 pm, when the weather was favourable for the bee activity. The various species of bumblebees were identified by the "intravital method" and then the bumblebees were counted on foraged plant species. The "intravitial method" relies on observations of specimens in their natural habitat and distinguishing them by their appearance, colour patterns etc. without killing them. The doubtful specimens were caught, with the permission issued by the Minister of the Environment, and identified in a laboratory using the dichotomous key (Pawlikowski, 1996) . The Bombus terrestris and B. lucorum bees were counted together, as distinguishing them is unreliable. The visited plants and their botanical family membership were recorded. Plant species were divided into the period of bumblebee foraging: spring (March-May), summer (June-August), and autumn (September-October). To determine the most preferred food plants as the indicator ones, a plant had to be visited at least by 5% of a particular bumblebee species total number. Preferred food plants for bumblebees Chaenomeles japonica Thunb.
RESULTS
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DISCUSSION
The research results of bees occurring in European Botanical Gardens show that these sites play an important role for these insects in the cities. A rich food base resulting from the accumulation of a large number of plant species in a relatively small area, is present (Kowalczyk et al., 2004) . Comparing the bumblebee species composition in botanical gardens located in Poland (Sikora & Kelm, 2012; Kowalczyk et al., 2004) , Germany (Bembè et al., 2001; Münze, 2006; Steven, 1995; Küpper, 1999) , and Switzerland (Augstburger & Zettel, 2002) , it is easy to notice that the results are very similar. The presence of B. lapidarius, B. pascuorum, B. hypnorum, and B. terrestris is not surprising, as they are widespread and common species. The presence of B. hypnorum which is associated with woodland habitats, was recorded in all of the studied gardens (Alford, 2011) . The Botanical Gardens have quite a similar species structure, which is probably related to the location of these places. The majority of the gardens are isolated habitats combined with an open landscape by the ecological connectors. Such relationships are confirmed by the surveys of McFrederick et al. (2006) , where bumblebees abundance and species richness in urban parks were correlated with the surrounding area, and thus, with lax mobility of specimens. Botanical Gardens in Dresden, Bern, and Munich, despite having a similar location as other botanical gardens, distinguish themselves by the presence of rare bumblebee species and the lack of some commonly occurring bumblebee species. Such a distinction may be associated with food plants and habitat preferences. The green areas in cities play an extremely important role in terms of biodiversity protection. Progressive urbanisation and occupation of areas for construction sites are the main reason for the decline of pollinator biodiversity (Martins et al., 2013) . On the other side, flower rich urban areas can provide suitable food for wild bees (Gaston et al., 2005; Hülsmann et al., 2015) . Simultaneously, such areas are dominated by exotic and ornamental flower plants, which cause the generalist bee species dominance (Corbet et al., 2001 ). In particular cases, bumblebees abundance can be significantly higher in urban habitats in comparison to natural ones (Goulson et al., 2002; BanaszakCibicka & Żmihorski, 2012) . The list of plant species visited by the B. terrestris and B. lucorum in the Garden of Medicinal Plants, is extremely long. The list contains 130 plant species. Such an number indicates an ability of the bees to forage on a vast range of flower plants, and also indicates the adaptation of these bee species to food collecting. The food line for these bumblebee species developed by Ruszkowski (1971) differed significantly from the Garden food base. Plants considered by Ruszkowski as the main food base for bumblebees in the Garden were not so important. The dissimilarity between a number of Ruszkowski's publications and our studies in the Medicinal Plant Garden, demonstrates the uniqueness of an area where the whole vegetation has been artificially formed by man. Ruszkowski also used a different methodology. He used his own observations and other authors' publications, where reliability was determined based on the amount of reported records of specific bumblebee species on individual plants. In our elaboration, the number of bumblebees on each plant species was used, which determines the most willingly visited plants. In all of Ruszkowski studies, the main plant food or a major addition was Trifolium pratense. This plant, despite the fact that it did occur in the Wrocław Garden was reluctantly visited by bumblebees. Probably the main reason could be that there were other attractive neighbouring plants covering a larger area which effectively attracted bees. Our studies show, based upon bumblebee abundance, that The Botanical Garden has significant advantages and ensures the existence of these insects. During surveys, the most attractive plant species for bumblebees were identified as indicator plants. Amongst them, the native plant species were less attractive than the non-native plants. The knowledge of bumblebee indicator plants can be useful for the active conservation of these threatened species. Non-native plant species might be used for landscape planning in urban areas, due to their decorative properties and attractiveness for bees. However, proposed exotic plants should always be checked for invasiveness, and if invasive, their usage should be discontinued. The most attractive, native plants can be used for bumblebee conservation and reintroduction purposes, especially in semi-natural and natural habitats. To create a list of indicator plants for particular bumblebee species for these habitats, further research needs to be carried out.
